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vacuo giving 950 mg of a crude product. Purification by 
column chromatography on silica gel using chloroform/ 
methanol/concentrated ammonia 95:5:0.5 as the eluent 
afforded 154 mg (24% yield) of the title compound as an oil: 
EIMS (70 eV) m/z (relative intensity) 569 (3, M 30 ). 

Example 48 

(S)-NH;5<4-Memylpiperazm-l-yl)-3,4^ydro-2H. 
14>erizopyran-3-yl]^4^2-hyd^oxyethyl)-piperazin- 
l-yl]benzamide 

(S)-N-[5-(4-Methylpiperazin-l-yl)-3,4-dihydro-2H-l- 
benzopyran-3-yl]^4<2-benzyloxyemyl)-piperazin-l-yl] 
benzamide (150 mg, 0.27 mmol) was dissolved in acetic 
acid (10 mL) and palladium (10%) on carbon (12 mg) was 
added. Hydrogenation at room temperature and at atmo- 
spheric pressure for 14 h followed by filtration and evapo- 
ration of the solvent in vacuo gave 180 mg of a crude 
product. The residue was partitioned between methylene 
chloride (60 mL) and 2 M NH 3 (5 mL) and washed with 
brine (5 mL). Drying (MgS0 4 ) the solution and evaporation 
of the solvent in vacuo gave 120 mg of crude material. 
Purification by preparative TLC on silica using chloroform/ 
methanol/concentrated ammonia 95:5:0.5 as the eluent 
afforded 37 mg (29% yield) of the title compound as a white 
solid: mp 211-212° G; EIMS (70 eV) m/z (relative 
intensity) 479 (8, M 30 ); [of 2 D -26° (c 0.26, chloroform). 

PHARMACOLOGY 
Electrical Field Stimulation of pHJ-S-HT Release from 
occipital Cortices of Guinea Pigs 

[*H]-5-HT is released by electrical field stimulation from 
slices of occipital cortices guinea pigs which have been 
pre-incubated with [ 3 H]-5-HT. This release is similar to that 
caused by nerve stimulation, i.e. exocytotic release from 
sertotoninergic nerve terminals, depending on the presence 
of Ca 2+ in the incubation medium. The 5-HT release is 
regulated at the level of the nerve terminals by 
autoreceptors, in the guinea pigs (like in humans) belonging 
to the hS-HT^ receptor subtype. Thus, agonists of h5-HT 1J9 
receptors reduce the amount of [ 3 H]-5-HT released by 
electrical field stimulation whereas the release is increased 
by antagonists of this receptor type. Testing compounds with 
this method is accordingly a convenient screening technique 
for determining the potency and functional effect of new 
h5 -KT 1B receptor agonists and antagonists. 

METHODS AND MATERIALS 
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Electrical Stimulation of 5-HT Release 

The su perfused buffer was collected in 2 m Infraction. The 
slices were stimulated by electricity with a train of pulses of 
frequency 3 Hz, duration 2 ms and current 30 mA for 3 min 
at the 4th and 13th fractions. The tested drugs were added 
from the 8th fraction to the end of experiment. 

RESULTS 

A first electrical (or K + ) stimulation results in a standard 
amount of pH]5-HT released (S x ). Before the first and the 
second stimulation the hS-HT^ antagonist is added to the 
media which results in a dose dependent increase of the 
release (S^ after the second stimulation. See FIG. 1. 

The S 2 /S l9 ratio which is the per cent of released [ 3 H]5- 
HT at the second stimulation (SJ divided by that of the first 
stimulation (Sj), was used to estimate drug effects on 
transmitter release. 

What is claimed is: 

1. A compound of formula (I) 



P 



ox 



00 



„R 3 



Buffer composition (mM) NaHC0 3 (25), NaH 2 P0 4 . H 2 0 
(1.2), NaCl (117), KC1(6), MgS0 4 x7H 2 0(1.2), CaCl^l^); 
EDTA 1^(0.03). The buffer is gassed for at least 30 min 
before use. The pH of the buffer is about 7.2 in the room 
temperature but it rises to about 7.4 at 37° C. 
Preparation of Occipital Cortical Slices 55 

Guinea pigs (200-250 g) were decapitated and the whole 
brains were removed. The occipital cortices were dissected 
and cut to slices 0.4x4 mm with Mcllwain chopper machine. 
Hie white part of the tissue should be removed carefully 
with a tweezer before slicing. The slices were incubated in 60 
5 ml buffer in the presence of 5 mM pargyline chloride. After 
incubation with 0.1 mM [ 3 H>5-HT for another 30 min the 
slices were transferred to a test tube and washed three times 
with same volume buffer. The slices were transferred to the 
superfusion chambers with a plastic pipette and were 65 
washed for 40 min with the buffer in the presence of uptake 
inhibitor citalopram 2.5 1M with a flow 05 ml/min. 
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wherein 
i/XisN; 

y/{ is CH^NR^ NR 2 C0, CONR^, NR 2 S0 2 or NR^ONl^ 

wherein R 2 is H or C 1 -C 6 alkyl; 
•^Rj is H or Ci-Q alkyl; 
J R 3 is (CH 2 ) n -phenyl, 

wherein the phenyl may be mono- or di-substituted 
with R 4 and/or R 5 ; 

wherein R 4 is selected from the group consisting of 

a) H, 

b) C,-C 6 alkyl, 

c) C3-Q cycloalkyl, 

d) halogen, 

e) CN, 

f) CF 3 , 

g) OH, 

h) Cj-Co alkoxy, 

i) NR <S R 7 , 
j) OCF3, 

k) S0 3 CH 3 , 
1) S0 3 CF 3 , 
m) S0 2 NR<iR 7 , 
n) phenyl, 

o) phenyl-C-L-Q alkyl, 

p) phenoxy, 

q) C a -C 6 alkylpbenyl, 
_^r) an optionally substituted 5- or 6-membered het- 
erocyclic ring containing one or two heteroatoms 
which is (are) N, wherein the substituent(s) is (are) 
selected from the group consisting of C 1 -C 6 alkyl, 
C 3 -C 6 cycloalkyl, . phenyl-Cj-Ce alkyl, 
(CHj^ORg wherein m is 2-6 and Kg is H, C jr C 6 
alkyl, (V-Ce cycloalkyl or phenyl-Q-Q alkyl, 
and C0R 8 , 
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s) an optionally substituted 5- or 6-membered het- 
ero aromatic ring containing one or two hetero at- 
oms which is (are) N, wherein the substituent(s) is 
(are) selected from the group consisting of Q-C 6 
alkyl, C3C 6 cycloalkyl and phenyl-Cj-Q alkyl, 
and 

0 COR* 

wherein R 6 is H, C x -C 6 alkyl or C 3 -C 6 
cycloalkyl; R, is H, Q-Q alkyl or C3-Q 
cycloalkyl; and R 8 is Cj-Q alkyl, Gj-Q 
cycloalkyl, CF 3 , NR 6 R 7 or phenyl; 

R s is selected from the group consisting of H, 
OH, CF 3 , OCF3, halogen, C x -C 6 alkyl and 
C 1 -C 6 alkoxy; 
and n is 0-4; 

wherein the compound is an (R)-enantiomer, an (S)- 
enantiomer, or a racemate in the form of a free base or a 
pharmaceutically acceptable salt or solvate thereof. 

2. The compound according to claim 1 wherein Y is 
NR 2 C0 or CONR 2 . 

3. The compound according to claim 1, wherein the 
phenyl ring of substituent R 3 is substituted with R 4 , and R 4 
is an optionally substituted 5- or 6-membered heterocyclic 
or hetero aromatic ring containing one or two heteroatoms 
which is (are) N; or C0R 8 . 

4. The compound according to claim 1 or 3, wherein n is 

0. 

5. The compound according to claim 3 wherein R 8 is 
NR 6 R 7 . 

6. The compound according to claim 2, wherein Y is 30 
NR 2 CO. 

7. The compound according to claim 1, wherein Y is 
NR^CO and R 4 is COR 8 . 

8. A compound selected from the group consisting of 
(S)-N-[5-(4-Methylpiperazin-l-yl)-3,4-dihydro-2H-l- 

benzopyran-3-yl]-^piperidinobenzamide; 
(S)-N-[5-(4-Methylpiperazin-l-yl)-3,4-dihydro-2H-l- 

benzopyran-3-yl]-4-butoxybenzamide; 
(S)-N-[5-(4-Methylpiperazin-l-yl)-3,4-dihydro-2H-l- 

r>enzopyran-3-yl]4-trifluoromethylbenzamide; 
(S)-N-[5-(4-Methylpiperazin-l-yl)-3,4-dihydro-2H-l- 

berizopyran-3-yl]-4-N,N-diemylaminobenzamide; 
(S)-N-[5-(4-Methylpiperazin-l-yl)-3,4-dihydro-2H-l- 

benzopyran-3-yl]-4-trifluoromethoxybenzamide; 
(S)-N-[5-(4-Methylpiperazin-l-yl)-3,4-dihydro-2H-l- 

benzopyran-3-yl]4-(4-piperidon-l -yl)benzamide; and 
(S)-N-[5-(4-Methylpiperazin-l-yl)-3,4-dihydro-2H-l- 

benzopyran-3-yl]-4-(4-benzylpiperazin-l-yl) 

benzamide 

in the form of a free base or a pharmaceutically acceptable 
salt or solvate thereof. 

9. A pharmaceutical formulation comprising as active 
ingredient a therapeutically effective amount of the com- 
pound of claim 1 as an enantiomer or racemate, in the form 
of a free base or a pharmaceutically acceptable salt or 
solvate thereof optionally in association with diluents, 
excipients or inert carriers. 

10. A method or the treatment of 5-hydroxytiyptamine- 
mediated disorders, comprising administering to a patient in 
need of such treatment a therapeutically effective amount of 
the pharmaceutical formulation of claim 9. 



11. A process for the preparation of the compound of 
formula I according to claim 1, comprising: 
A(i) 

acylation, in the case wherein R x is C x -C 6 alkyl, Y is 
NR 2 CO, R 2 is hydrogen and X and R 3 are as defined in 
claim 1, of a compound of formula A 
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(A) 




35 



with an activated carboxylic acid R 3 — COLgj wherein 
Lgi is a leaving group; or with a carboxylic acid 
R 3 — COOH and an activating reagent; or 

A(ii) 

acylation, in the case wherein R ± is hydrogen, Y is 
NR^CO, R2 is hydrogen, R c is a protecting group and 
X and R 3 are as denned in claim 1, of a compound of 
formula B 



40 



45 



50 



55 



60 
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(B) 




with an activated carboxylic acid R^ — COLgj wherein 
Lgj is a leaving group; or with a carboxylic acid 
R 3 — COOH and an activating reagent, and removing 
the protecting group R c . 
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in the cl aims: 

This listing of claims will replace all prior versions, and 
listings, of claims in the application. 
1 . (previously presented) A compound of formula (I) 




0) 

wherein 
/x is N; 

is CH3NR2, NR2CO, COWR3. NRjSQa or NR 3 CONR a 
wherein Rj is H or Cx-C« alkyl; 
./Ri is H, Ci-Cfi alkyl or C 3 -C 6 cycloalkyl; 

/ Rj is (CHa)o-phenyl, wherein the phenyl is 

monosuhstituted with R* or disubstituted with R4 and R*; 
wherein R& is selected from 

a) an optionally substituted 5-, 6- or 7-merabered 
heterocyclic ring containing one or two heteroatoms 
selected from N, 0, S, SO and SOa, wherein when the 
heterocyclic ring is 5- or 6-metnbered and contains 
one heteroatom, the heteroatom is not N and when 
the heterocyclic ring is 5- or 6-membered and 
cpntains two heteroatoms, the heteroatoms are not 
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both N and wherein the subatituent (a) is (are) 
selected from Ci-Cg alkyl, Cs-C* cycloalkyl, phenyl - 
Ci-C 6 alkyl, (CHa^OR* wherein in is 2-6 and R 9 is H, 
Ci-C 6 alkyl, C a -C* cycloalJcyl or phenyl -Ci-C 6 alkyl , 
and CORe, and 

b) an optionally substituted 5- or 6-nterabered 
heteroarotnatic ring containing one or two 
heteroatoms selected from N, O and S, wherein when 
the heteroarotnatic ring contains one heteroatom, 
the heteroatom ie not M and when the heteroarotnatic 
ring contains two heteroatoms, the heteratoms are 
not both M and wherein the eubstituent (e> is (are) 
selected from C X »C B alkyl, cycloalkyl and 

phenyl -Ci-Cg alkyl; 

R 5 is selected from OH, CPs, OCF 3 , halogen, Ci-C 6 

alkyl and <VC 6 alkoxy; 
and n is 0-4; 
wherein the compound ia an {R) -enantioraer, an (S) - 
enantiomer. Or a raccmnte. in the form of « fw base or a 

uharmanfiii h i cal 1 y. arrppfahJ^ Ralr_ or, srO^ar^ rhexwnf. • 

Z • (i^«v Lwunly, u^«wKiii.«in . Tiir «:u«uiijuua^ccaroiDg^ro^i.aiai.« 
1 wherein Y is NR 2 CO or CONR2. 
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3 . (cancelled) 

4. (previously presented) The compound according to claim 
1, wherein Ri is H or Ci-Cj alkyl. 

5 . (cancelled) 

6 . (cancelled) 

7. (previously presented) The compound according to claim 

1, wherein n ift 0. 

8 . cancelled 

9. (previously presented) The conjpound according m rlaim 

2, wherein Y is NRjCO. 

10. (previously presented) The compound according to claim 
1 wherein Y is NR 2 CO and R« is morpholino. 

11. (cancelled) 

12. (previously presented) A pharmaceutical formulation 

comprising as active ingredient a therapeutically effective 

amount of the compound of claim X as an enantiomer or 
racemate, in the form of a free base or a pharmaceutical ly 
acceptable oalt or solvate thereof optionally in 

e 

*RSOCiation with diluents, oxciplantr: or inert nnrriem 
13. {previously pi-eocuLcd) A method lor the treatment: of 
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administering to a patient in need of euch treatment a 
therapeutically effective amount of the pharmaceutical 
formulation of claim 12. 

14-26. (cancelled) 

27. (previously presented) A method for the treatment of 5- 
hydroxytryptamine -mediated disorders comprising 
administering to a mammal in need of such treatment a 
therapeutically effective amount of a compound defined in 
claim 1. 

28. (previously presented) A method for the treatment of 5- 
hydroxytryptamine-mediated disorders in the central nervous 
system which require treatment with an h5-HT lB antagonist, 
which comprises administering to a mammal in need of such 
treatment a therapeutically effective amount of a compound 
defined in claim 1. 

29. (previously presented) A process for the preparation of 
the compound of formula I according to claim 1, comprising: 
A(i) 

acylation, in the case wherein Ri is Ci-C 6 alkyl or C a -C« 
cycloalkyl, Y is NR 2 CO, R 2 is hydrogen and X and Ri are as 
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defined in claim 1, of a compound of formula A, 



F«3 



(A) (p 



with an activated carboxylic acid R 3 -COLgi wherein Lg x is a 
leaving group; or with a carboxylic acid R 3 -COOH and an 
activating reagent; 

A(ii) 

acylation, in the case wherein Ri is hydrogen, Y is NR 2 CO, 
R 2 is hydrogen, Rc is a protecting group and X and Ri are as 
defined in claim 1, of a compound of formula B 

OCX NHa — * OCX,-* 



p p 



OB) (D 

with an activated carboxylic acid Rj-COLgi wherein l<h is a 
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leaving group; or with a carboxylic acid R 3 -C00H and an 
activating reagent, and removing the protecting group Rc; 

A(iii) 

debenzylation, in the case wherein Ri is Ci-C« alkyl or c 3 -C« 
cycioalkyl, X and R* are aa defined in claim 1 and Rg below 
is Qa-Ce alkyl, QrC 6 cycioalkyl, (CH 2 )oOH wherein m is 2-6, 
or COR 8/ of a compound of formula Ia# followed by a) 
hydrogenation, b) alkylation, c) alkylation and removal of 
a protecting group or d) acylation; 




00 (D 



B(i) 

reacting ,in the case wherein Ri is Ci-C* alkyl or d-Cs 
cycloalkyl, Y is CONRa, and X, R* and R 3 are as defined in 
claim i, an activated carboxylic 



** WyOJA > 1 57*57 O p 1 JT5J7_iOOCl pX) 
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(Q (0 
with an aniline or an amine HNR2R3; or 

B(ii) 

reacting/ in the case herein Ri is hydrogen, Y is nr 2 co, Rc 
is a protecting group and X, R* and Rj are as defined in 
claim 1, an activated carboxylic acid of a confound of. 
f orroula D 




(D) 



(D 



with an aniline or an amine hnr 2 R 3 , and removing the 
protecting group Rc; or 



MnrmtKAtmnvtmntn anftftwo . . , . _ 
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reacting, in the case wherein Ri is Ci-C« alkyl or C 3 -C 6 
cycloalkyl, Y is NRjCONRa, R 3 is hydrogen and X and R 3 are as 
defined in claim 1, a compound of formula A, 

OXrJOcX, 



j — f 



(A) 0) 
with a suitable azide in the presence of a carboxylic acid, 

R,COOH. 



30. (previously presented) A compound of the formula 



wherein 
X-N; 

ZoNHj or COOH; and 

Ri is H, C1-C6 alkyl or C 3 -C 6 cycloalkyl. 



JO 



> ^281d7^W1UN(niK$)^ 
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31. (new) A method for modulating 5-HT neurotransmission 
comprising administering an effective amount of a compound 
according to claim 1. 

32 . (new) A method for modulating h5HT 1B receptor activity 
comprising administering an effective amount of a compound 
according to claim 1. 

33. (new) The method according to any one of claims 13, 27 and 
28, wherein the disorder is depression. 

34. (new) The method according to claim 32 or 33 for treatment 
of depression. 
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REMARKS 

Upon entry of the amendments herein, claims 1, 2, 4, 7, 9, 
10, 12, 13 and 27-34 are pending in the application. No 
amendments have been made herein to the previously pending 
claims; however, new claims 31-34 have been added. No new 
. matter has been introduced by these new claims. 

Applicants and the undersigned acknowledge with gratitude 
the time taken by Examiner Desai on September 20, 2005 to 
discuss various issues and to reach a clearer understanding of 
the relationship between the presently claimed subject matter 
and that allowed in the previously filed applications in this 
family. Much of the presentation following is reflective of the 
issues discussed. 

The rejection of claim 1 as being nonenabled was maintained 
in the present Office Action. As pointed out to the Examiner 
during the September 20 th discussion, it is the relationship 
between the claimed subject matter of the instant application 
and that allowed in the grandparent application (Serial No. 
09/171,570, now U.S. Patent No. 6,479,497) that is important, 
not the relationship between the instantly claimed subject 
matter and that allowed in the parent (Serial No. 10/285,743, 
now U.S. Patent No. 6,670,359). The claims allowed in the 
parent application are all directed to compounds wherein X is 
CH, whereas the claims in the present application are all 
directed to compounds wherein X is N. Accordingly, there is no 
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2.9 mmol) in N»N-dimethylfonnamide (10 mL) was added a 
solution of sodium dithionite (2.1 g, 12 mmol) in water (5 
mL). The mixture was stirred at 55° C. for 3 h and the 
solvent was removed in vacuo. The residue was purified by 
column chromatography on silica gel using ethyl acetate as 
the ehient affording 273 mg of the title compound (55% 
yield): EIMS (70e\0 m/z (relative intensity) 383 (100, M+). 

Example 20 

N-(4— Morpholinophenyl)-8-methoxy-5-(4- 
methylpiperazin-l-yl)-3,4-dihydro-2H-l-benzopyran-3- 
carboxamide 

A solution of N-(4-morpholinophenyl)-5-amino-8- 
methoxy-3,4-dihydro-2H-l-benzopyran-3-carboxamide 
(270 mg, 0.7 mmol), bis (2-chloroethyl)-methylamine 
hydrochloride (288 g, 1.5 mmol) and sodium hydrogen 
carbonate (126 mg, 1.5 mmol) in n-butanol (10 mL) as 
stirred at 90° C. for 2.5 h. 2 M ammonia (10 mL) was added 
at 50° C, the mixture was cooled and the phases were 
separated. The organic phase evaporated in vacuo and the 
residue was purified by column chromatography on silica 
gel using ethyl acetate/triethyl amine (100:8) as the eluent 
affording 170 mg (50% yield) of the tide compound as white 
crystals: mp 202-204° C; EIMS (70eV) m/z (relative 
intensity) 466 (100 M+). 

PHARMACOLOGY 
Electrical field stimulation of [ 3 H]-5-HT release from 
occipital cortex of guinea pigs 

PH3-5-HT is released by electrical field stimulation from 
slices of occipital cortex of guinea pigs which have been 
pre-incubated with [ 3 H]-5-HT. This release is similar to that 
caused by nerve stimulation, i.e. exocytotic release from 
serotonergic nerve terminals, depending on the presence of 
Ca 24 " in the incubation medium. The 5-HT release is regu- 
lated at the level of the nerve terminals by autoreceptors, in 
the guinea pigs (like in humans) belonging to the ttf-HT^ 
receptor subtype. Thus, agonists of hS-KT^ receptors 
reduce the amount of [ 3 H]-5-HT released by electrical field 
stimulation whereas the release is increased by antagonists 
of this receptor type. Testing compounds with this method is 
accordingly a convenient screening technique for determin- 
ing the potency and functional effect of new hS-HT^ 
receptor agonists and antagonists. 



frequency 3 Hz, duration 2 ms and current 30 mA for 3 min 
at the 4th and 13th fractions. The tested drugs were added 
from the 8th fraction to the end of experiment. 

Results 

A first electrical (or K*) stimulation results in a standard 
amount of [*H] 5-HT released (S A ). Between the first and the 
second stimulation the rtf-HT^ antagonist is added to the 
media which results in a dose depending increase of the 
10 release(S2) after the second stimulation. See FIG. 1. 

The S 2 /Sj ratio which is the per cent of released pH] 
5-HT at the second stimulation (S^ divided by that of the 
first stimulation (S x ) was used to estimate drug effects on 
transmitter release. 
15 What is claimed is: 

1. A compound of the formula I 
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wherein 



x X is N or CH; 
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Methods and Materials 
Buffer Composition (mM) 

NaHC0 3 (25), NaH 2 P0 4 .H 2 0 (1.2), NaCl (117), KC1(6), 
MgS0 4 x7H 2 0 (1.2), CaCl2(1.3), EDTA Na^O.03). The 
buffer is gassed for at least 30 min before use. The pH of the 
buffer is about 7.2 in the room temperature but it rises to 50 
about 7.4 at 37° C. 

Preparation of Occipital Cortical Slices 

Guinea pigs (200-250 g) were decapitated and the whole 
brain was removed. The occipital cortex was dissected and 
cut to slices 0.4x4 mm with Mcllwain chopper machine. The 55 
white part of the tissue should be removed carefully with a 
tweezer before slicing. The slices were incubated in 5 ml 
buffer in the presence of 5 mM pargy line chloride. After 
incubation with 0.1 mM pH^-HT for another 30 min the 
slices were transferred to a test tube and washed three times 60 
with same volume buffer. The slices were transferred to the 
superfusion chambers with a plastic pipette and were 
washed for 40 min with the buffer in the presence of uptake 
inhibitor citalopram 2.5 |*M with a flow 0.5 ml/min. 
Electrical Stimulation of 5-HT Release 

The supervised buffer was collected in 2 mL/fraction. The 
slices were stimulated by electricity with a train of pulses of 



is CH 2 — NR^, Nit, — CO, CO— NIL, or NR^Oj wherein 
35 R 2 is H or Q-Q alkyl; 
SR X is H, Cj-Cg, alkyl or C 3 -C 6 cycloalkyl; 
v& 3 is Q-Cg alkyl, C3-Q cycloalkyl or (CH 2 ) n -aromatic 
ring, wherein the aromatic ring is phenyl or a hetero aro- 
matic ring containing one or two heteroatoms selected 
from the soup consisting of N, O and S and wherein the 
aromatic ring may be mono- or di-substituted with R 4 
and/or R 5 ; 

wherein R 4 is H, Q-Q alkyl, GrC 6 cycloalkyl, halogen, 
CN, CF 3 , OH, C t -C 6 alkoxy, NR 6 R 7 , OCF 3 , S0 3 CH 3 , 
S0 3 CF 3 , S0 2 NR 6 R 7 , phenyl, phenyl— Cj-Q alkyl, 
phenoxy, C 1 -C 6 alkylphenyl, an optionally substituted 
heterocyclic or heteroaromatic ring containing one or 
two heteroatoms selected from N, O, S, SO and S0 2 
wherein the substituent(s) is(are) selected from the 
group consisting of Cj-C 6 alkyl, Cj-Cg cycloalkyl and 
phenyl — Q-Q alkyl; or COR 8 ; 
wherein R 6 is H, Q-Q alkyl or Gr<: 6 cycloalkyl; 
R 7 is H, Cj-Cg alkyl or C 3 -C 6 cycloalkyl; and 
R 8 is Cj-Cg alkyl, QrQ cycloalkyl, CF 3 , NR 6 R 7 , 
phenyl, or a heterocyclic ring containing one or two 
heteroatoms, selected from the group consisting of N 
O, S, SO and S0 2 ; 
wherein R 5 is H, OH, CF 3 , OCF 3 , halogen, C x -C 6 alkyl 

or Cj-Ce alkoxy; 
n is 0-4; 

Rs is Q-Q alkyl, C 3 -C 6 cycloalkyl, OCF 3 , OCHF^ 
0CH 2 F, halogen, CONR 6 R 7 , CN, CF3, OH, Q-Q 
alkoxy, NR^, S0 3 CH 3 , S0 3 CF 3 , SOjNR^ an unsub- 
stituted or substituted heterocyclic or heteroaromatic ring 
containing one or two heteroatoms selected from N and O, 
wherein the substituent(s) is(are) Cj-C 6 alkyl, or COR 8 ; 
wherein R 6 , R 7 and R 8 are as defined above, 



65 



US 6,387,899 Bl 



41 



42 



wherein the compound is an (R)-enantiomer, an (S)- 
enantiomer, or a racemate in the form of a free base or a 
pharmaceutically acceptable salt or solvate thereof. 

2. The compound according to claim 1 wherein Y is 
NR 2 CO or CONR 2 . 

3. The compound according to claim 1 wherein X is N. 

4. The compound according to claim 1 wherein R ± is H or 
<VC 6 alkyl. 

5. The compound according to claim 1 wherein R 3 is 
(CH^-aromatic ring. 

6. A compound according to claim 5 wherein the aromatic 
ring of substituent R 3 is substituted with R 4 , and R 4 is an 
optionally substituted heterocyclic or heteroaromatic ring 
containing one or two heteroatoms selected from the group 
consisting of N, O and S; or COR 8 . 

7. The compound according to claim 5 or 6 wherein n is 

0. 

8. The compound according to claim 6 wherein R 8 is 
NR 6 Rj or a heterocyclic ring containing two heteroatoms 
selected from N and O. 

9. The compound according to claim 1 wherein Rp is 
Q-Q alkyl, OCHF 2 , halogen or C a -C 6 alkoxy. 

10. The compound according to claim 1 herein X is N, Y 
is NRjCO and R<> is Cj-Q alkoxy. 

U. The compound according to claim 6 wherein X is N, 

Y is NR 2 CO, R 4 is morpholino or COR 8 and R<, is Cj-Q 
alkoxy. 

12. The compound according to claim 1 wherein X is N, 

Y is NR 2 CO and Rp is Q-Q alkyl. 

13. The compound according to claim 6 wherein X is N, 

Y is NR 2 C0, R 4 is morpholino or COR 8 and R<> is C ± -C 6 
alkyl. 

14. The compound according to claim 1 wherein X is N, 

Y is C0NR 2 and Rp is Cj-Cg alkoxy. 

15. The compound according to claim 6 wherein X is N, 

Y is CONR 2 , R 4 is morpholino or C0R 8 and Rg is Cj-Cg 
alkoxy. 

16. The compound according to claim 1 wherein X is N, 

Y is CONR 2 and Rg is Q-Cg alkyl. 

17. The compound according to claim 6 wherein X is N, 

Y is C0NR 2 , R 4 is morpholino or COR 8 and R<, is Q-Q 
alkyl. 

18. A compound according to claim 1, wherein the 
compound is (S) — N-[8 — Methyl-5-(4-methylpiperazin-l- 
yl)-3,4-dihydro-2H-l-benzopyran-3-yl]-4- 
(dimethylaminocarbonyl)benzamide or N-(4 — 
Morpholmophenyl)^-methoxy-5<4-memylpiperazin-l-yl> 
3,4-dihydro-2H-l-benzopyran-3-carboxamide in the form of 
a free base or pharmaceutical acceptable salt or solvate 
thereof. 

19. A pharmaceutical formulation comprising as active 
ingredient a therapeutically effective amount of the com- 
pound according to claim 1, wherein the compound is an 
enantiomer or racemate in the form of a free base or a 
pharmaceutically acceptable salt or solvate thereof option- 
ally in association with diluents, excipients or inert carriers. 

20. A method for the treatment of 5-hydroxytryptamine 
mediated disorders, comprising administering to a patient in 
need of such treatment a therapeutically effective amount of 
the pharmaceutical formulation of claim 19. 

21. A method for the treatment of mood disorders, anxiety 
disorders, personality disorders, obesity, anorexia, bulimia, 
premenstrual syndrome, sexual disturbances, alcoholism, 
tobacco abuse, autism, attention deficit, hyperactivity 
disorder, migraine, memory disorders, pathological 
aggression, schizophrenia, endocrine disorders, stroke, 
dyskinesia, Parkinson's disease, thermoregulatory disorders, 
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pain, hypertension, urinary incontinence or vasospasm; or 
for inhibiting tumor growth, comprising administering to a 
patient in need of such treatment a therapeutically effective 
amount of the pharmaceutical formulation of claim 19. 

22. A method for the treatment of disorders in the central 
nervous system, comprising administering to a patient in 
need of such treatment a therapeutically effective amount of 
the pharmaceutical formulation of claim 19. 

23. A method for the treatment of disorders in the central 
nervous system and/or urinary incontinence or vasospasm, 
or for inhibiting tumor growth, comprising administering to 
a mammal in need of such treatment a therapeutically 
effective amount of a compound defined in claim 1. 

24. A method according to claim 22 or 23 wherein the 
disorders of the central nervous system are mood disorders, 
anxiety disorders, personality disorders, obesity, anorexia, 
bulimia, premenstrual syndrome, sexual disturbances, 
alcoholism, tobacco abuse, autism, attention deficit, hyper- 
activity disorder, migraine, memory disorders, pathological 
aggression, schizophrenia, endocrine disorders, stroke, 
dyskinesia, Parkinson's disease, thermoregulatory disorders, 
pain or hypertension. 

25. A method for the treatment of 5-hydroxytryptamine 
mediated disorders, compromising administering to a mam- 
mal in need of such treatment a therapeutically effective 
amount of a compound defined in claim 1. 

26. A process for the preparation of the compound of 
formula I according to claim 1, comprising: 

A(i) acylation in the case wherein R A is C 1 -C 6 alkyl or 
QrC 6 cycloalkyl, Y is NR^O, Rj is hydrogen and X, 
R 3 and R9 are as denned claim 1, of a compound of 
formula A 
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NH 2 




with an activated carboxylic acid R 3 — COLgi wherein Lgj 
is a leaving group or with a carboxylic acid R 3 — COOH and 
an activating reagent; 

A(ii) acylation, in the case wherein R a is Cj-C 6 alkyl or 
Ca-C 6 cycloalkyl, Y is Nl^CO, R^ is alkyl and 
X, R 3 and Rg are as defined in claim 1, of a compound 
of formula B 
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with an activated carboxylic acid R 3 — COLgj wherein Lg x 
is a leaving group or with a carboxylic acid R 3 — COOH and 
activating reagent; 30 
A (iii) acylation, in the case wherein Rj and R 2 are 
hydrogen, Y is NR^CO, R d is a protecting group and X, 
R 3 and R<, are as defined in claim 1, of a compound of 
formula C 




with an activated carboxylic acid R 3 — COLgj wherein Lg 3 
is a leaving group or with a carboxylic acid R 3 — COOH and 
an activating reagent, and removing the protecting group K d ; 
B (i) reacting, in the case wherein Y is CONRaand R2, R 3 65 

and Rp are as defined in claim 1, a compound of 

formula D 




Ri 

(0 



with a compound of formula XI wherein Lg is a leaving 
group; 

B (ii) reacting, in the case wherein Y is CONR^ Ri is H 
and R2, R 3 and Rq are as defined in general formula I 
above with the exception of when R 4 and R<> are 
substituents that are susceptible to catalytic hydroge- 
nation known by a person skilled in the art, a compound 
of formula D 



Bn 




Ri 

(0 



with a compound of formula XLI wherein Lg is a leaving 
group; 

C (i) reacting, in the case wherein Y is NR 2 S02, R 2 is 
hydrogen and R Jf R 3 and R^ are as defined in claim 1, 
a compound of formula £ 
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with an appropriate activated sulfonic acid R 3 S0 2 Lg 1? 
wherein Lg 1 is a leaving group; 

C (ii) reacting, in the case wherein Y is NR 2 S0 2 , R 2 is 

Cj-Qs alkyl and R lf R 3 and Rg are as defined in claim 

1, a compound of formula E 
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with an appropriate activated sulfonic acid R 3 S0 2 Lg 1 , 
wherein Lg x is a leaving group; 

D reducing a compound of claim 1, wherein Y is C0NR 2 , 
and X, Rj, R 2 , R 3 and Rp are as defined in claim 1 with 
the exception of when R 4 and Rg are substituents that 
are susceptible to certain reducing agents known by a 
person skilled in the art, 

(0 




Rj 



with an appropriate reducing agent to yield a compound of 
claim 1 wherein Y is CH 2 NR 2 , and X, R 19 R^ R 3 , and R<> are 
as defined in claim 1. 

27. The method according to claim 23 or 25, wherein the 
mammal is a human. 
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PATENT NO. : 6,387,899 Bl Page 1 of 5 

DATED : May 14, 2002 

INVENTORY) :BergetaL 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 



Column 10. '% 

Lines 50-55, that portion of the formula reading « Nrl 2 „ should read NMj 
Column 11. 

Lines 5-13 and 25-43, (2 instances) that portion of the formula reading „ "" N— (Bn) 2 „ 
should read _^ H - m ,_ : 

Column 12. 

Lines 5-25, (2 instances) and 48-65 (2 instances), that portion of the fomula reading 

should read 
u "'N-(Bn) 2 „ _ N-(Bn) 2 _. 

Column 14, 

Lines 1-30 (2 instances), that portion of the formula reading « N— <Bn) 2 „ should read 

_ ^-(Bn)^. 

Column 15, 

Lines 13-25 and 33-45, that portion of the formula reading u """ N — (Bn) 2 „ should read 

_ Ni N-(Bn) J _ : 

Lines 45-60, that portion of the formula reading " NH 2 » should read — 2 — : 

Column 16, * — (Bn) 2 . 

Lines 23-35, that portion of the formula reading « N (Bn) 2 „ should read ~ 

Column 17, ''' NH ^NhL 

Lines 15-30, that portion of the formula reading " " n 2 " should read ~ ^ — 
Lines 30-43, that portion of the formula reading ^ *« mc0R ^ n should read _ nhcoRj _ 

Column 18, ^NHR- 
Lines 3-15, that portion of the formula reading « NMKj „ should read — ^ — : 

Lines 25-50 (2 instances), that portion of the formula reading X, 
should read \ u tn x 

N— (Bn) 2 . 
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DATED : May 14, 2002 
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It Is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 


Lines 5-20, that portion of the formula reading " 1 h 99 should read 
Lines 20-33, (2 instances) and 40-60 (2 instances), that portion of the formula reading 
should read ^ -t 

44 rMn 2 W 


Lines 58-65, that portion of the formula reading « C0 2 C 2 H 5 „ should read - 




Column 20, 

lines 1-10, that portion of the formula reading M 'C0 2 C 2 H 5 „ should read . 




Lines 35-43, that portion of the formula reading « COOH « should read 


..^COOH^. 


Lines 43-50, that portion of the formula reading ^ *'%/ Y ^ R3 „ should read 




Column 21, ' r 3 

Lines 1-10, that portion of the formula reading « " should read • 




Lines 33-40, that portion of the formula reading « CO 2 R 0 „ should read 




Column 22, ''CO H 

Lines 10-15, that portion of the formula reading " 2 M should read 


m ^C0 2 H_. 


Column 23, « 'C0 2 C 2 H s „ j ■ 
Lines 3-10, that portion of the formula reading % should read 
Lines 13-20, that portion of the formula reading ^ 'UH 2 » should read 




Lines 40-65 (2 instances), that portion of the formula reading u ""' n — (Bn) 2 , 
read _X-<Bn),_ : 


, should 


Column 24, '"'"^Ppj 

Lines 23-35, that portion of the formula reading % should read 

Lines 38-50, that portion of the formula reading ''f^ should read 


_ Nt N-(Bn) 2 _. 
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It is certified that error appears in the above-identified patent and that said Utters Patent is 
hereby corrected as shown below: 



Column 25. t ^NHR, 

Lines 5-18, that portion of the formula reading 4t NH 2 „ should read — ^ — : 

Lines 30-43, that portion of the formula reading u — (Bn)j„ should read _ — (Bn) a _ 

Column 26. *'' NH ^NH, 

Lines 1-13, that portion of the formula reading « ,>,n 2 " should read — 

Lines 15-26, that portion of the formula reading " Y " should read - 
Lines 55-65, that portion of the formula reading ILI should read ^NH, 

ti NH 2 „ — 2 - 

Column 27. R 3 
Lines 1-13 and 50-60, that portion of the formula reading « " should read 

Lines 38-50, that portion of the formula reading '''^ ^ should read ^ NH 2 ^ 
Column 28, 

Lines 25-40 (2 instances), that portion of the formula reading w X,, / Ra „ 
should read ^^^3 

Column 29, W/ R 3 

Lines 1-25, (2 instances), that portion of the formula reading « ''''/y " should 

read N^/Ra 

Lines 55-65, that portion of the formula reading u fs|H 2 „ should read — 2 — : 

Column 30, . d 

Lines 1-13 and 40-50, that portion of the formula reading w '"''//y^ „ should read 



Lines 27-38, that portion of the formula reading « NHRj » should read NHRj 
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It is certified that error appears in the above-identified patent and that said Letters Patent is 
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Column 31, ••«,„, ^ R 3 

Lines 1-13 and 40-53, that portion of the formula reading " X Y "should read 

Lines 30-40, that portion of the formula reading « ' NHRj „ should read - NHR 2 _ : 

Column 32, "" NHR, „ - ^ NHR 2 

Lines 13-25, that portion of the formula reading ^ should read 

Lines 48-60, (2 instances) and 40-60 (2 instances), that portion of the formula reading 
should read ^ 

4i wri2 99 



Column 33, 

Lines 1-10, that portion of the formula reading / R 3 should read ^y/Ra 

Column 40, 

Line 40, delete "soup" and substitute therefor ~ group --. 

Column 42. ''uu __ ^** NH 2 

Lines 35-45, that portion of the formula reading " 2 " should read ' 

Lines 45-58, that portion of the formula reading •., ^R 3 should read V' . 

Column 43, "''MMP - NHR a_ 

Lines 1-13, that portion of the formula reading « NnKj „ should read 

Lines 15-25 and 48-60, that portion of the formula reading « ''i^ » should read 



'"'mm ^NH 2 

Lines 35-45, that portion of the formula reading « nn z » should read — 
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Column 44, 

Lines 1-25 (2 instances) and 40-60 (2 instances), that portion of the formula reading 



Line 28, insert - Ri is as defined in claim 1 -- before the semicolon. 

Lines 31-32, delete "general formula I above" and substitute therefor - claim 1 -. 

Column 45, '^n ^ 



Column 46, 

Lines 1-13 and 25-38, that portion of the formula reading ^ / Ra „ should read 




should read 
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